Introduction
Acute unintentional and deliberate poisoning by medications and chemicals is a frequent emergency, especially in Iran (1) . This might be due to the increase in suicide attempts and drug poisoning being the third cause of death in suicides in our country (2) .
Since dermatology is mainly regarded as an outpatient field, dermatological manifestations have not received enough attention in the literature concerning patients with acute emergency conditions, and poisoned patients are not exceptional in this regard. Additionally, skin findings do not seem to affect the course or outcome in patients who are critically ill; therefore, physicians may overlook them (3) .
Skin evaluation is a key part of forensic examination that reveals patterns of damage suggesting a specific cause, signs of the internal disease, or other clues (4) . On the other hand, many skin conditions are associated with drug abuse and psychiatric disorders, which are both common in poisoned patients (5, 6) .
To our best knowledge, no reports on the incidence and character of skin lesions in patients admitted to the poisoning centers exist. In order to evaluate the frequency and character of skin findings occurring in patients with acute intentional and unintentional poisoning, we performed this prospective cross-sectional study.
Materials and methods

Settings and participants
We performed this prospective observational study at the Loghman Hakim Hospital Poison Center, which is the largest poison center in Iran with more than 68 years of experience in managing poisoned patients, over a period of 6 months from April 2016 to September 2016. All patients admitted to this center were consecutively evaluated within 48 h of admission in both wards and the intensive care unit. A board-certified dermatologist who was assisted by two dermatology residents receiving their training in dermatology performed the skin examinations.
Data collection
Patient data were collected with preconstructed forms. Data including patient demographics, cause of poisoning, and level of consciousness were collected. Pediatric patients (under the age of 13) and patients who died in the first hours of admission were excluded from our study. Patients with more than one drug poisoning were also excluded from our study.
Descriptive statistics
Descriptive statistical methods were used to summarize demographic and other variables. Skin lesions were categorized into six categories. The first category included skin lesions related to signs of drug abuse, the second category included those related to drug hypersensitivity reactions, skin lesions in the third category concerned those with signs of psychocutaneous disorders, the fourth category was vascular lesions, and the fifth category included lesions involving the nail and mucosa. The sixth category included all other lesions.
Skin lesions were classified into one of the categories as defined above. Patients with more than one cutaneous manifestation belonging to two different categories were counted in both categories.
Institutional research board and ethics committee approval was acquired before initiation of the study. Informed consent was obtained from patients or their next of kin for enrollment in the study.
Results
A total of 500 patients were enrolled during the study period.
The mean (±SD) age was 36.87 ± 15.96 years with a range of 13-92. There was a slight male predominance with a male : female ratio of 1.43 : 1. The number of patients who were admitted to the ICU poisoning ward was 162 (32.4%) compared to 338 (67.6%) patients who were visited in the wards. Twenty-six (16%) patients of 162 patients who were visited in the ICU ward were in a coma, 110 (67.9%) were in a stupor, and 26 (16%) were conscious.
The Figure shows the drugs that were responsible for poisoning in our patients. The most common drug toxicity was methadone (19.4%), followed by opium (15.8%), tramadol (13.4%), benzodiazepine (12.2%), and lead (8.4%).
The number of patients who had skin lesions was 204 (49.1%). In 40 patients more than one skin lesion was detected. The categories of skin lesions are demonstrated in Table 1 .
The most frequent skin lesions in category 1 were ulceration (n = 8), palmar hyperkeratosis (n = 8), popping scars (n = 7), and cellulitis (n = 5). In the second category acneiform drug reaction (n = 10), fixed drug eruption (n = 6), exanthematous drug reactions (n = 4), and erythroderma (n = 1) were the most frequent diagnoses. In the third category, the most common skin findings were self-injury (n = 53), neurotic excoriation (n = 8), neglect dermatitis (n = 2), and trichotillomania (n = 1). In category 4 pigmented purpuric eruption was the most common finding (n = 7), followed by petechial and purpuric lesions encountered in one patient. Category 5 included the nail and oral mucosal lesions with nail hyperkeratosis being the most common finding, followed by oral lesions and onycholysis. Interestingly, we found neither involvement of other mucosal sites in our patients nor specific involvement of hair. Table 1 also contains the other skin findings that could not be classified into any of the categories mentioned earlier.
The two-sided asymptotic significance of the chisquare statistic was P ≤ 0.001. In order to compare column proportions for each row's pair of columns to indicate which pairs of columns in the cross-tabulation were significant, adjusted P-values (Bonferroni method) were utilized. Table 2 shows the results of this analysis. Table 3 displays the correlation of the most common drugs implicated in our patient with frequently observed skin lesions. Severe xerosis associated with methadone and opium toxicity. This association was significant for methadone. Selfinduced lesions were significantly more frequent in patients with tramadol toxicity. Shin hyperpigmentation showed a strong association with lead toxicity.
Discussion
This study aimed to illustrate skin findings in patients admitted to a poisoning ward. It is a unique study conducted with a significant number of patients in the largest poison center in Iran (1).
The most important finding of our study is that cutaneous findings, although helpful, are not adequate to determine the specific cause of drug poisoning. Most of the skin lesions in our study could not be related to drug toxicity per se. This finding can be explained by the fact that many acute poisonings are deliberate self-poisonings that are dynamic medical illnesses representing an acute exacerbation of a chronic underlying psychosocial disorder (7) .
Previous reports on the dermatologic manifestations of drug poisonings were limited to case reports and small case series (8) . Interestingly, the incidence of bullous eruptions was lower than expected based on traditional concepts (9, 10) . It seems that occurrence of bullous lesions in intoxicated patients has declined in recent years; this may be due to the change in the trends of most common drug poisonings (11). 
Category 4: Vascular lesions
Pigmented purpuric eruptions (7) Petechiae and purpura (1)
Category 5: Nail and mucosal lesions
Nail hyperkeratosis (7) Oral lesions (6) Onycholysis (3)
Category 6: Others
Xerosis (44) Dermatitis (25) Shin hyperpigmentation (14) Urticaria and angioedema (7) Vesiculobullous lesions (5) Hyperhidrosis ( The most common cause of toxicity-related admission in our patients was methadone overdose. The most common skin finding in these patients was xerosis. According to the study by Haber et al., skin symptoms are common in patients receiving methadone (12) . Since many of the patients with methadone overdose are addicts, the role of methadone in developing skin dryness needs to be elucidated with further investigations (13) .
Another significant finding of our study was the association of tramadol poisoning with self-induced lesions. The study by Bassiony et al. in 2016 was performed to evaluate the most important psychiatric disorders among tramadol abusers. The most common personality disorders among patients in this study were borderline (14) . The importance of self-inflicted injuries was emphasized since they might point out highly comorbid conditions, such as borderline and antisocial personality disorders. Our findings support the association between tramadol abuse and self-induced injuries, and both might be caused by underlying borderline personality disorders.
Lead poisoning due to oral ingestion of opium is a welldescribed condition in Iran (15) (16) (17) (18) . Lead poisoning has a variety of cutaneous and some extracutaneous manifestations (19) . Burton's lead line is a bluish line on the gingival margin, seen in lead poisoning, and is due to the deposition of lead sulfate resulting from a reaction between sulfur from the oral flora and lead (20) .
Chronic lead poisoning results in a typical waxy 'lead hue' with pallor on the skin. Periocular pigmentation and greenish discoloration of the skin due to embedded lead fragments in the skin from bullets have also been described (21) .
None of the patients with opium overdose with normal serum lead levels showed shin hyperpigmentation. The mechanism of this phenomenon needs to be elucidated.
This study was a single-center study; therefore, the results cannot be freely generalized to other populations. The lack of accurate documentation in poisoned patients was the other limitation of our study. Additionally, there was a scarcity of literature to be reviewed in this area due to the small number of previous comparable studies.
In conclusion, skin presentations of common drug poisonings are not specific. More studies need to be performed to shed light on the association of drug poisoning with skin lesions. Table 3 . The correlation of the most common drugs implicated in our patients with frequently observed skin lesions.
Most common drugs
Most common skin lesions 
